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(54) Pneumatic tyre 

(57) A pneumatic tyre (1 ) comprising a carcass (6) 
extending around the tyre (1 ) from bead (7) to bead (7), 
sidewalls (4) and a rubber tread region (2) wh.ch has a 
profile when considered in transverse cross section of 
a new tyre terminating the sides of the tread in .nner and 
outer shoulder regions (5) respectively, each said I shoul- 
der region (5) having a shoulder drop (a.b). which is the 
distance in the radially inward direct.on from the point of 
maximum tyre diameter (M) to a shoulder po.nl _(P) a 
the edge of the shoulder region (5), characterised in that 
when the tyre (1) is mounted on a scheduled wheelr.m 
and inflated to a scheduled pressure, the tread region 
(2) is asymmetric hav.ng its said point of maximum tyre 
diameter (M) offset in the axial direction of the tyre from 
the centre line (CL) of the tyre section in the direction of 
the .nner shoulder (5i). and the shoulder drop (a) of the 
outer shoulder (So) is greater than the shoulder drop b 
of the inner shoulder (5i) such that the tread region (2) 
has an asymmetrical profile. 
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D scripti n 

" ' This invention reUes to a pneumatic tyre for passenger car and light truck use and in particular to the tread profile 

of such tyres. It is particularly useful tor radial tyres but not limited to these ' 
5 Conventionally tyres have a symmetrical tread profile when considered in .cross-section to show the curvature in 

the radial plane! Such a profile, however is not optimised for the generation of the cornering forces necessary for 

vehicle handling. 

Proposals have been made to use different tread compounds at either side of the tyre for improved wet grip and 
for different tread pattern groove layouts at either side of the tread both of which provide some asymmetry: The latter 
io also gives increased pattern density on the outside half. of the tyre to improve cornering when that part of the tyre is 
carrying most of the cornering forces but there is a reduction in wet grip due to poorer drainage. 

Conventional tyres use dual radii tread profiles. The central region of the tread has one large radius and the shoul- 
ders have a second substantially smaller radius. This is 'to provide a wider flatter tread with a. more uniform contact 
patch to the road. • . 

is Japanese Patent publication 3271003 proposed an asymmetrical profile shape in which the outer part of the tread 

of the tyre, when fitted to a vehicle, has a smaller radius than the inner part to allegedly improve wet grip. 

US 4763708 proposed that the transverse sectional plane has a maximum outer diameter point spaced axially 
from the central plane of the tread and the radius of curvature of the narrower side is greater than the other side to 
improve the resistance to abrasion of the shoulder regions. 
20 it has also been proposed to stiffen the inboard sidewall of the tyre so that more load is carried by that sidewall to 

offset some of the load transfer during cornering but the bulk of the material in the stiffened sidewall increases heat 
generation leading to durability problems. 

The above tyres, however, do not optimise contact patch load distribution while cornering and thus lateral grip and 
handling are not optimised and uneven wear occurs. Furthermore for high cornering powers known, tyres are very wide 
25 which increases cost and leads to installation problems on vehicles. 

It is an object of the present invention to improve lateral grip and handling properties of a tyre particularly during 
cornering of the vehicle whilst minimising the tyre width- 
According to the present invention, there is provided a pneumatic tyre comprising a carcass extending around the 
tyre from bead to bead, sidewalls and a rubber tread region which has a profile when considered in transverse cross- 
so section of a new tyre terminating the sides of the tread in inner and outer shoulder regions respectively, each said- 
shoulder region having a shoulder drop, which is the distance in the radially inward direction from the point of maximum 
tyre diameter to a shoulder point at the edge of the shoulder region, wherein when the tyre is mounted on a scheduled 
rim and.inftated to a scheduled pressure the tread region is asymmetric having its said point otmaximum tyre diameter 
offset in the axial direction of the tyre from the centre line of the tyre section in the direction of the inner shoulder edge, 
35 and the shoulder drop of the outer shoulder is greater than the shoulder drop of the inner shoulder such that the tread 
region has an asymmetrical profile. 

By the shoulder point at the edge of the shoulder region is meant the point which is the radially outer edge of the • 
shoulder region of the tyre sidewall.- For a tyre having a curved shoulder region, typical of modern tyres, this shoulder 
point is found at the intersection of the extension of the line defining the tread surface and the extension of the line 
40 defining the sidewall surface. 

Inner and Outer refer to the two shoulders of the tyre respectively and in use on a vehicle specify the positions of 

each shoulder. ' 

Preferably the tyre is a radial tyre having a tread region reinforced by a breaker belt. 

The ratio of the shoulder drop of the outer shoulder to the shoulder drop of the inner shoulder may be greater than 
4S i .25. Preferably the ratio is in the range of 1 .25 to 5 0. The inner shoulder drop may be in the range of 8 to 14mm and 
the outer shoulder drop may be in the range 1 2 to 22mm 

The tread profiles on opposite sides of the point of maximum tyre diameter may have different radii of curvature 
and the tread profile on the side of the outer shoulder may have plural radii of curvature. 

To assist in understanding the invention reference is made to the attached drawings wherein: 
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• Figure 1 is a cross-sectional view taken in a plane passing through the rotational axis of an asymmetrical tyre 
according to the present invention: and 
. Figure 2 is a conventional tyre. 

55 The tyres 1 ,100 shown in Figures 1 and 2 respectively are both P245/50R16 size tyres having a bead diameter 

BD of 403.1 mra and moulded dimensions of maximum section width SW of 274mm and a maximum tyre diameter 
MTD of 650mm. ; 

The tyres 1 ,100 comprise a carcass 6 extending between two bead regions 7 throucjh sidewalls 4 and a ground 
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between the ends of the P* 1 *, t e«i.exo«Js.Th, S extends a.ong the axaHy ^"f.^^Jeo on the 

ply 6o ,s disposed a fl.pper ™ co ™^l^° n <i of the apex and ,s wrapped around the head and ^term ? 
apos,t,on rad,a..y inward of the ra d* »y« er ^n ^ ^ ^ ply turn-up ,2a The head g 

disposed radially outward of the -JJJ 6 ^ other and oppoS ,te.y .helmed at an angle of 24 

rubb er coated steel cords a,d paramo eac CO rds of the ^ ial!y the who.e 

TTT^miff,. r mm , _n_ i iy,;,1^ 

^^^^ 

sect-on of the extens,ons o, the "^^^.^".nd .nf.ated to a pressure of asymmetrical 
, s n4 ...mm when the tyre is "^^.^^.v, tyre , o. F.gure . has a tread pro e whjch -sa ^ 

In contrast to the conventual ^^^^eoreserM^ 
with respect to the -f'-^ ff* *<• "^^^VSCS efher s,de 

MTD w, 5 ne a -e, 1 »>..n^»he. 1 nan9e 9 
. The asym fesuUs gfe snown in T awe i oeriormance. 
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^-"'^^ 
eC^-^^ 

Accordingly the data P re reo resentation ol a ^ a * ,m " 2 fepres ent the situation cornering 
100% «°ad is the ™*««^ e sll p angie <^«£ ««* The a^™ 1 " leoea "Is ismaniiest . 
£o is on the o-^S^ 0, D0 ^oTs a ang- mcr eases Peyon h Fu, 
are tyres properly on«n»M« cornering power loss noieo donng me max' ^ , ncrease d 

power and a s^-can^ed^ ^ acter ^ ^ loss as the s P 9 ^ 

as higher .aterai convenuona. tyres the * speeds the asymm* y ^ ^ ^ 

mer more s.nce it is Q rt IS t ne case that wrthj ^ s(|p angles are to doub(es . 

beyo nd the peaK '^^^nSonal tyre with load results ol TaO.e 2 The asym ^ m> 

creasmgly better th-.""^,,, IS presented gh , ahe ad Th.s is ^^° a ^ mm etr,c tyre on the 

loa d transter on the tyres ,9* ^ vehicle w^.le run. ng stra g Q , sUp "^Jj^^r. response. 

the .nward lorce on "J*^ jn trne veh.cie * .. ule to ,ne on the Sld e o« the 

he av.er on-centre M* observ pQwer which >s ho g ^ rad, ol co^ ^ ^ 

loaded side generates ™ emDoaime nt has a tread P ro ;^ on me opposite side oh h anUon . For 

tvre diameter it should De ap p . radius ot curvat shoulder to the 

tha nl 25ormore preteraDy ^ 
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(54) Pneumatic tyre 

(57) A pneumatic tyre (1 ) comprising a carcass (6) 
extending around the tyre (1 ) from bead (7) to bead <7V 
s.dewa.ls (4) and a rubber tread region (2) which has a 
profile when considered in transverse cross section of 
a new tyre terminating the sides of the tread in inner and 
outer shoulder regions (5) respectively,^ said I shou.- 
der region (5) having a shoulder drop (a.b). which is the 
distance in the radially inward direction from the point o 
maximum tyre diameter (M) to a shoulder point (P) at 
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the edge of the shoulder region (5). characterised in that 
when the tyre (1) is mounted on a scheduled wheelnm 
and inflated to a scheduled pressure, the tread region 
(2) is asymmetric having its said point of maximum tyre 
•diameter <M).otfset in the axial direction of the tyre from 
,he centre line (CUot the tyre section in the direction of 
the inner shoulder (Si), and the shoulder drop (a) of the 
outer shoulder (5o) is greater than the shoulder drop b 
of. the inner shoulder (5i) such that the tread region (2) 
has an asymmetrical profile. 
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